where the XI,,, are the descending order statistics, Xl,,, > X , , . , , > X ,,,, > .. . from a sample X,, X,, .. . , X,, and where n > nl > 1. For some distributions, e.g. the 
1-T~I C L U U I~L I K J U L I U I I
(111 WILILII U = O j the Hiii esiirriaior is uihiased and consistent, but for bi. 0 the Hill estimator is biased and may be inconsistent, depending on the rate at which m --as n --. in f x t Hal! (1982) showed that the asymptotic MSF is minimized if the bias squared and variance vanish at the same rate. Moreover, Hall and Welsh (1984) show that this rate is the best attainable rate. This implies that other estimators may differ from the Hill estimator only with respect to the constant factor in the asymptotic MSE.
What is the bias in the Hill estimator? Let s be some large threshold, and suppose that all order statistics which exceed s are used to calculate y . Using (1.2) and (1.3), the mean of the Hill estimator can then be calculated as:
see Goldie and Smith (1987) . From (1.41 the bias is easily isolated. Simulation resu!ts reported beiow suggest that C! ! e bias in the Hi!! estimakr car, be The formuia (2.1) for the conditional moments, however, suggests an alternative moment estimator. Note that in equation (2.1) the second term has the ,same sign for all k. Thus the bias rerm in (1.4) is directly reiated to the second term in (2.1) for k = 1, but also for k > 1. In particular for k = ! ,2 we have 
. MONTE CARLO RESULTS
T o investigate the finite sample properties of the estimators (2.5), we set up a Monte Carlo experiment. We simulated with a stable distribution for which a = 0,s and with student-t distributions with i , 2, 3, 4, and 5 degrees of freedom (and recall a is equal to these degrees of freedom for the student-t distributions).
The sirnulation involved 50,000 observatio~is for each run, with 500 replications. We also ran these same sirnuiations using 200,000 observ:itions for c x h i-uii ii/it!i csscnrially the S;li:iL' resulls. Simulations willi 6,000 i~hie~-vntiiji~s i l i ? i i x iiiii estimator only are reported in Jansen and de Vrics (199ij.
In T:ih!e ! we rcpcrt the bias w~? h respect to CI (2nd not i t s inverse y i as decimal piaces. Stxtiiig lhc discussion with ihe Iiiii sraristic, h e r e arc iwo tilings Pc: notice. Firs!, t!x hi^ can be snisra~~riai, cspeciaily hl-the higher ir islu;~, 2nd is negative. The downward bias follows directly from the fact that tlic parameter b in the expansion of the student-t density is negative (kt --a2(a + i)/i2(a +2j]j. Table 2 gives some information on the shape of the sample distribution of the Hill and MRE, estimators when the underlying population is student-t with 2 degrees of freedom. The Ilill estimator was calculated using it 2 % threshold, while MIIE, was calculated using a 3% threshold. The bias is evident, as is the lack of skewness or kurtosis. The quantiles evidence the symmetry o f the distribution.
Finally, in Table 3 and Phillips (1994) using the Hill estimator suggests that a lies between 2 and 5, and that point estimates are close to 3. Fur a long time economists have debated the finiteness o f the second moment, and more recently of the fourth moment. Thus removing possible bias in the a-estimates is important. Our siri~ularion resu!ts suggest wing 5 % of the sample for the Hill estimator when a is 3 and the distribution of returns is student-t. For the MRE, estimator our simulation suggests using order statistics comprising 1 % of the sample, while for MKE, <he simulation suggests using 3 % of the sample, and 5 % for MRE,. Thus we t!x ratio of the second to the first conditional moment that lessens this bias.
Simulations o n the srudent-t mocirl coilfirm this, and also show an i~npr:)veri~ent ir! ienns cii M S t . Ai; ;ippiicati::n to econornic dats was provided, 1:iitui.c work will h:ive to k~s s on ! s u e of choosing rhr: apiiina; riui-iiiiei \if order statistics empirically, and providing a fuller co~nparison of the properties o f the Hill estimator and the MIIB's.
I >e auchors thank a referee f(ii constmctivc coi;ii;;efi:s. D::nie!ssor? and Jansen thank the Tinbergen Institute for its hospitality and Jailsen thanks the Private Enterprise Research Center at 'Texas A Xc M for research support. Daniclssc?n, J . , 1). Jansen and C . G . de Vries (1.394). "The ~nomeiiis ratio approach to quantile and tail estimation," mimco, 7'inhergcn Institute
Rotterxlam.
